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(57) Abstract 

DNAs represented by Sequence Listings (1 and 2) and a process for producing proteins which comprises inserting these DNAs into 
expression vectors to thereby produce proteins having molecular weights of about 60 kD (under reductive conditions) and about 60 kD and 
about 120 kD (under nonreductive conditions) and being capable of inhibiting the formation of osteoclasts. These proteins are useful in the 
treatment of osteoporosis and rheumatism. 
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wo 98/07840 



PCT/JP97/02859 



2 

(Sii-r6-9--r hi7^>tLx. mmmmmmm^y r i u -(fibroblast grow 

th factor : FCF : Rodan S. B. et al.. Endocrinology vol. 121. pl917. 1987). 
>r U >#JtmH^-Kinsulin like growth factor-I :IGF-I : Hock 
J. M. et al.. Endocrinology vol. 122. p254. 1988), > > 'J >1ili5iiS 
^-11 (IGF-Il: McCarthy T. et al.. Endocrinology vol.124. p301. 198 
9). T t:">A(Activin A ; Centrella M. et al.. Mol. Cell. Biol. vol. 
11. p250. 1991) . h^>x:7 + -^ > ^7'Jt5ilH^- (transforming growth f 
actor- /S ;NodaM. . The Bone. vol. 2. p29. 1988) . a h n li >(Vas 

culotropin ; Varonique M. et al.. Biochem. Biophys. Res. Conunun. vol. 19 
9, p380, 1994). J^OWJT#ff^fi5cST:7 T ^ 'J -(bone morphogenic protein ; 
BMP : BMP-2 : Yaraaguchi. A et al.. J. Cell Biol. vol. 113. p682. 1991. 
OP-1 : Sarapath T. K. et al.. J. Biol. Chem. vol. 267. p20532. 1992, Knut 
sen R. et al.. Biochem. Biophys. Res. Commun. vol, 194. pl352. 1993) I^CD 

hi7-( y tiyXit. h^pyxyt-ly-^^mmm^-B (transforming growth 
factor- yS : Chenu C. et al.. Proc. Natl. Acad. Sci. USA. vol.85. p5683. 
1988)^-r ^i'-n-f -^>- 4 (interleukin-4 : Kasano K. et al. . Bone-Mine 

r.. vol. 21. pi79. mz)mf)m^^nr\,^%o n^^mmizj^^^mi^i'^m 

UT^-^^ hti ^ > tLXlt^ h — Xcalcitonin : Bone-Miner., vol.1 

7. p347. 1992 ) . v ^ n 7 t - 3 o^—MiKH^dnacrophage colony- 
stimulating factor; Hattersley C. et al. J. Cell. Physiol, vol.137. pl99. 
1988) >-< ^jJ'-o^f 4=->-4(Watanabe. K. et al.. Biochem. Biophys. Res. 
Commun. vol. 172. pl035. 1990). JtO'-f > :5' - 7 x n > - r (interferon- r : 
Gowen M.et al.. J. Bone Miner. Res., vol. 1. p469. 1986)^7!?'«IB'^^ tlTl^ 

-So 
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i 'j-^iJ-'T hij>f>m. ±s^(D^^ h^-r >®-SB{roi>ri±#ftmQf#s»ji: 
Lxj^»m^^f}^mm^tixi^^o x, ^^ui/h-xi. ^mmm<D^mm. mm 

m^^iz:i^i^X'i^--rL^m&x^^^<Dxitt£<. zti'hizftt>?,mL^^i^mm 
<Dmmi)<m^tix\,^tzo 

mmiMR-m (ATcc^i£-^ie#^ cciimommm^^wmmmnmrnf^. 
m-^m^mm^mm.mmmm^w-r^sm&mmF^M.m lti^s (pct/jp96/oo374 

N A. Rv'^ti^mi^xieiiii^jim^^mizjii^mm&w^mm-r^yi&^mm 

^S'^cD^>eMeM^^m-r^c tcDT^^^rJ' :5^-^fPfiJcL. cn^ffl^^T^E^K 
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(a) ^^»(SDS-PAGB iz^^) ; 
(i) Myt^WTrmokd 

(ii) #^il7C^#Tr*^60kDSO'*^120kD 

(b) T ^ ymmn: 

(c) nmn. ; 

(d) fi^^ti ; 

(i) 7or. lo^^ra^/ctise'c. 3o^mo:>mf^mmizj:^mnmm(D^{t'f^m 
:^mm<Di&i£i'f-^mm.^^^ztizj:(oWh^ti^m&mit^ mmmm^m.nm 

(i^^:$^-pWESR aOCIF^ h5 yxy'x h U/; C0S7 (HiSi^ 4 

(ill)). 3 (i^^:^ ^-pWESR a^h^>X7x;7hU/^ C0S7 itefla^#±^ff iM 
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pHmmm. mmm. ^^itm. '^mitmm^^mmLX'Rimizj^-ox^mGEmm 
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6 

t ADNA(i^n->T--y ^7t± ; Cat. No. 6550-2) tpWElB =3 X ^ ¥^"7 

;HC?A^oT^i!ffiL/i*^ DNA . y r - i^^Wlo -m^j^mu. Molecula 

r Cloning : A Laboratory Manual (Cold Spring Harbor Laboratory(1989))^# 

(i) fc h • yy ADNA mmmm^m^pymm 

l.Sml HVUyf-^-:7'4*: (5=-i-7'A . B.C. DXciOmM Tris- 

HCl . lOmM MgClz . lOOmM H&Cl^^t^mm 750 /zl izmf}^Lfz\z M&ffiyy A 
dU^^tl-etl lOOAtgAn. "J-oL-fk (Ki 0.2^^ (riiO.4 

«y "f-zx-ZfZ {Z.{t 0.6^— -y f-^-yO (Cli 0.8^-—'^ h ©^fjlSffiF 
^MboI^Ssj&DUr 1 l^raf^rtL/Co -t®^. -&nHe'n©5^zi-7'{l20mM{w/d:-g, J; 
^frEDTA^3sj!raUTiSl^;^±i6. 7 i y n d.+^^UA ( 1 : i ) TJlfi 
aiU. 7Kffl{C2i^?icDai:J'y-;t/;^-j!nix.TDNA ^jitlS^^-it/io ii^C^^lSi-rDNA ^ 
miRL/i^i:. 70%x:^y -;U-Ci5fet\ -etl-en©^ -^©^I'CDDNA^ 100/^1 
TE {r^PL/io 4:*:©f-aL-3^©DNA *:{C*i:a6. 68°C(CT10^i*i& L 
cn^j^'C^W (38 m\^(D^'(:{fWk\^fz\{i%-AO%m.mi-ky 3 
tSSgJS^iecii® L/co iy 3«S^S43Se{±20niM Tris-HCl(pH8.0)> SmM EDTA. IM 
NaCl ^-^tsWtmWLOtlii^X^^miyfzo C©^.i:>ir^BS[|!!f'FRFrSRP28SA a-^ 
-^ffll^T20°C'C26. OOOrpm {CT24i^F^ii^L^ L/cCDt). :? ^ a > n !✓ ^ iJ' 
ffll>Ti^ atS^S^ee^O. 4ral "ToCD:? 5 s t/Co =y ^ 3 y 

®-|[R^0.4 %T#D-xm^^t&C7!?>ftTDNA O-^ ^ X^mmi^fzOyh^ is^ 
-eSOltb (^DA^-x-^T) ;:;><^40kbCD:g$CDDNA ^^t/:? 7 i/ 53 >^^i6. «l 
^\^^\m\>A'¥i,Zfi^^ol?.X^^hfza:)-ioX.^ J -)\,^ 2.5jSailPx.TDNA ^ 
^tlS^lt/^o DNA (i TB (lOraM HCl(pH8.0) + l!nM EDTA*i»fe- (J!i(T TE tt.^-?)) 
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(iii) yy/sDNA (D^^ 9 -^o:>v ^ B yiSiVf-in vitro^N°7 y->^>y 

EI5 13 K^^:J'-^7T>'l'V'>Ty:®Ready-To-Go T4DNA ^'ry-X^ffl^^ 
gR^SMim®#I^T^Pgffi^{r^«<b> lOmM MgCl2{ceSL/::^m®XLl-Blue MR(>^ h 

> yu- «C^fc03inl ®LB^«&€-finx.T:^mMcD3a--;g.SliSL.. loIiRL 
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mmm2 

50Atg/nil©T> h*i/ 'J V^-g-t^mglScBlCDLBT^D-XTru- h{ritei4.2cin 
/cf)50.000fBlcD:^)iiffi3aj=.-7!;-<^-r^ cfc-pfcnx $ ^ :7'7 U 37 

ffll^TDNA ^— h o-tr>'l'0-;^:7 7U:57-±{C@^L/io ^ (C C CD :7 -f ;l/ - 
^^^EE:r-:/>ftiT'80'C-e2 I^WtPfSfc L/Co COcfc "5 {CiliS Lfc- h a-tr^Uo- 
xy^^U:?^-;^, t hOCIFcDNA©5'^JSi:3'5f^«|/)>^fp3|^L/-i2ttODNA 

UT^N>r:7''J y^rXL/co fip-^. OCIFcDNA^^tr:^)lim PBK/OIFIO (iijIB 

&mmT.mt^m^^^li^J:m^3^mmnm^s^. ^i£#^ferm bp-5267) j; :/ 

K^ltS^L. OCIFcDNA€-^ti^:/-^X ^ K^$<]pg^mKpnI tEcoRI T7^fbL 
. ^-r^y^Cr/ y h^r:ffa-x^;l'^mi>X^mLfz(D-^^ 0.2kb ®KpnI/E 
coRI:7 5ry > h^QIAEX ny;Uj:.^X h-7^->3 >4^'y h (^TV>?±) 
^^Tfil?L/co C©DNA :^':/^-r ADNA U > r i^X^^A (Tv>i.A?± 

K^MPfiffif^ hMltmrnrnm EcoR\X'm<tLX^'r^0.2\ib ©SamHI/EcoRV y 

> h^i^^tcm^u. ±n^(D:f3^x''? mmLtz as' -dmzfa-y) ^ ± 

leUT^'J ^ -DNAT/o-T/t, 8IJCD— *5C^3' -DNAT'd- 

#{±3x i K^r^^'-^^^y hiz-mn^ntz-ya h:zi-jviz^^<hntzyimizvt-^ 
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9 

DNA (D-*)-^ XliisXt3S)ihV$>r>tzo 

mmmz 

(i) OCIP yyADNA g>tl-:7^^ o-j:^>y 

^ a >^ (Hybond-N. T'v' i- Atfc) X h ^ :5"J (X h 5 

>?±) ^fflt^TDNA ^^^--fD >|g(r@^L/io — :tr. 3^^X^ KpBKOCIF ^$iJRg 
P^EcoRI (l<J;oTfgfbL> t h OCIFcDNA^^tiM. 6kb O ^ ^ r / > h □ 

6kb ©OCIFcDNA^^N-r^'U r5^>rX$it^c^m. 6kb . 4kb . 3. 6kb . 2. 6k b CD DNA 
:75 > hf)<y^^y'*) t^<t>^^'^fzo t hOCIFcDNAt/N-f 7' U y 

npBluescript II SK+^^:^- (X h -7 i?- >?±) CDEcoRI -tf-T 

oTt^y^:7□~^>/7'U #«a)n/c:/5xi K<£-^n-enpBSB6 . pbse4 . pbse 

3.6 . PBSE2. 6 t^^Ltzo 

(ii) ^mmna>^^ 

±my^:^i K<wit-y:57D-.:i>r$n/ct hOCIFyVADNA CDl^SBEa^jOj^ 
^CtiABI •f'lt + f^^- 5 :7:-:J^--9->r ^ ^ X > i> > ^ U v= - U T 



1 
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1 0 

nmmnm^ i Ra2iZ7jk-ro mn^^- 1 cKiociPigfeT-^^*^ i v 

cos - 7MBa(C«j:^M^Ifex.Sj!0CIFg>:feg| 
(i) OCIPyy ADNA^m^x ^ KCDf^$g 

OCIPyy ADNA^«j'eoMlia-Clil3S$-lt'5yci6tC. K^::7^-pWE15(X 
Vy-^ 'J-y^) (rfg^^T'^Xi KpcDL-SR a296(Molecular and Cellar Bio 
logy, vol.8. P466-472, 1988)©5m^- y h ^Jf A ^^ItT^X^ 
KpcDL-SR a 296 ^^illS^^Sal n:?N<b LTSRa :/a ^ SV40^Kgx:/^ 

^D-xmm^i!l(Cj:oT^«l^. QIAEX Iiy^Ui^:^ h ^ :7 i/ a y h (4=- 
Ty>1±) ^ffll^rmSSIb/^o — :3X^ K^^^'-pWElS ^^tllSffi^^EcoRl 
TfgfbL^ T:^'a-xmma<i&(r JioT^SS^. 8.2kb (DpWE15 DNA ^QIAEX II 

KpWESR a^^TVyti'yU i^T^y^ ^ffll^TffS! b/co 
BiJie(i) T#bn/;i*^38kbcD0CIFyV ADNA;!>^}f A^n/cnx ^ KpWEOCIF 
^$«llSei^NotIT^<bUT*1j38kb©0CIFyy ADNA^-^OaJU T:^a-xm 
m^i&IC<J;oT^5>l8l^. QIAEX I iy;Ux ^ X h ^ i> a >y h ( + Ty>tt) 
^ffll^rfti^L/Co —yi. KpWESR a^$«iPgS^^EcoRI r?g<bL. y 
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mmmmEcom xmit^ntcpmsR a<!:EcoRi-xnini-Noti T s^y^-mm^ n 

156 : -a->f > K^^'>r:j-^;^^tt) <^T4 DNA'J:«f--tf (^©it1±) ^fflt^ 

Tlg-^L. Ti^/a-xmrn^ifttlct oT:7 ij -CDT:5^r:J'-i::J3'jg^. QIABX II 

T7Nfb^n/w*^37kbO0CIFyy ADNA<tTy:r:$'--<£-ftJlDU/wpWESR a^-T4 D 
NAU ^--tf ^fflt^T^-^L. 4^:^/N*-y :7II/N'>v'yi'^>rj:.^X h 

meXLl-Blue MR (X h 5 -i' i^- >tt) frj^^$-l±7^^o nihtitzW^M^t^^^ 
i#St^i±. OCIPyy ADNA*<}f A^ny^^m^x^ KpWESR aOCIF^+T¥> 
( + Ty>?±) ^ffllNXmSSf L/co OCIF^m^iX^ KpWESR aOCIF^^^ 

BiiB(i) -Cl#<in/cOCIF5g3i,3X ^ KpWESR aOCIF^ffll^T. i^Ttcai-^^;:^ 
j£TM^}§^;tMOCIF'£-liim$i±. -ecDyStt^aW^ t/co 8 xio« <@CDC0S-7 ttfla 

(a^k^^^3F^Rlf^tefl&gfll^l^B^f^ rcbo539)^ g ^ h<D^^ s.jiiz\o%^=- 

SB. IISJlil?#DMEM^ilfeT'M^^5fc^L/Co K5> 

X7x^^^3>fflS^^'J.-K7x^^:5^ $ > (4^:^13 BRL1±) ^^CDT^u 

^>«i7:?^l;^60PTI-MEM^ife (^7'=3BRLtt) €-ffll^T#«^ LTfcl^/^iOC 
IFIim:3X^ KpWESR aOCIFt 'J j}^7 x ;^ i ^^^S-^ Ufc^. CCDig-^^S^# 
'^xv^KD^Iiacfiflx./co LTISa^^x i KpWESR a^mi\ ite»a(Cl^^{C 

M:^tzo ffll^/^^r»X$ KDNASO'U ^7 X ^ ^J' $ >®ftli^n-e"n3 
I2ul Xh-otzo 2mmm. i^m^m^l.^ml ©«lTH.^EX-CELL301i^ife (JRH 
^U't-^>(s.y:Kn.) €-JDX. ^ihiZAZmW^. :^ife^(5!iRL. cn^0CIF?£t4 
aW^ffllfvy^'Pt t/co 0CIFcDrS1iiRiJ^|±iX^jl|iE$?«i©:;^j* (M^K • • 
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1 2 

Vol.34. p999 (1989)) Z^^'Takahashi N. et. alcD:^fe(Endocrihology vol 
.122. P1373 (1988)) IZ'm^m^Lt^o ^^*1jl70 CD X#liiaHll&7!?> ^bCD^I* 

(OCIF) <Df^\ktLtzo irUt>-^^ x^Uv^ ^ a:/U- hCD^r^r^iyKc, 2 

BRLtt) -r:^W.\^fL^y:r)l loO/zl ^Ati. ^?^*^170 CD v!; x#lim 3 
xiO* lOOxzl CDlOJ^^^I&'e.Jlil^^^ti'a-MEMllFifeCSKS^-lirTmab^ 

5% CO2. 37'C. SIS 100%CT— iiftm#t/Co :^fl3 0 0i:5 Bg{r. 
?S©-9^> 160A£l ^)^^b> I xio-''M^i4M t"^ ^ >D3 :5^aiO%^i&!iaifii?t 
^#itj-a -MEMititbT^«^Lyi-9->:/>'l' 160// 1 ^^Jnt/Co iSrfl 7 H^fCJiffl 

lia«-'J y^iSima^St^iSTK-esfe^Lfc^a^^y-yu/T-t h> ( 1 : 1 ) Jg^S 
\y h(Acid Phosphatase. Leucocyte^ Cat.No. 387-A ; i>rvtfc) ^ffll^/c^feT 

m 1 

cos - 7itel}a-ri6m$-ii:/i^mjK'^'CDOC I F^14 

1/10 1/20 1/40 1/80 1/160 1/320 
OCIF genomic DNA^A ++ ++ ++ ++ + 

______ 
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1 3 

±.^ii'Oxn^titcm?m^m^m^yf)i^\Qti \ ©sds-page 

ffl-t^>:/yl//<.y :7 T- (0.5M Tris-HCl ^ 2096 rU-tro-;^ 4 96 SDS, 2Qpl 
g/iniyDA:7iy-;l/:/;U-, pH 6.8) ^j[rax.T100 °CT3 ^^^j9^L/iCD^. 

>7*lx> (ProBlott. ^>'-4^>a:.;Uv-^t) -/a 7^ ^ > r U/io -eo^ >7* 

r ^ <k 0 L /c ffi^^ -9- >• - :f + y - -If'^atS OC I FJjfL«: 1 1 1 {C 37-C 
^•2 Bf^^SiSLT'co ikf^'ik. ECL ^Xt^A CTvi/fAtt) ^fflt>TfiLOCIF^(* 

^J^^l/ h >CD 2 5^©^<> HT&^^m^n/Co — pWESR a^^ ^-Q^^^Vyy^. 

y^t7v Lfzm-i mmoi^m±.m^mmo:>iim'Qm^f\\.fcm^. 120 4-oy;u 
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1 4 

^KB : ¥^7^^ 6 ^ 2 1 B 

(¥fi5c7^6^ 2 1 BtwUmt^n. ¥fiJc7^ 1 0^ 2 5 Qtc:/y 

:FERM BP-5267 
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1 5 

: 1 

Be^iJ©:^^ : 1 3 1 6 

m<Dm. : 2 

ae^ijOSill : genomic DN A ( t hOCIPy / ADN A - 1 ) 

nm : 



CTGGAGACAT 


ATAACTTGAA 


CACTTGGCCC 


TCATGGGGAA 


GCAGCTCTGC 


AGGGACTTTT 


60 


TCAGCCATCT 


GTAAACAATT 


TCAGTGGCAA 


CCCGCGAACT 


GTAATCCATG 


AATGGGACCA 


120 


CACTTTACAA 


GTCATCAAGT 


CTAACTTCTA 


GACCAGGGAA 


TTAATGGGGG 


AGACAGCGAA 


180 


CCCTAGAGCA 


AAGTGCCAAA 


CTTCTGTCGA 


TAGCTTGAGG 


CTAGTGGAAA 


GACCTCGAGG 


240 


AGGCTACTCC 


AGAAGTTCAG 


CGCGTAGGAA 


GCTCCGATAG 


CAATAGCCCT 


TTGATGATGG 


300 


TGGGGTTGGT 


GAAGGGAACA 


CTGCTCCGCA 


AGGTTATCCC 


TGCCCCAGGC 


AGTCCAATTT 


360 


TCACTCTGCA 


GATTCTCTCT 


GGCTCTAACT 


ACCCCAGATA 


ACAAGGAGTG 


AATGCAGAAT 


420 




1 1 nUUUvl/n/i 


TrAHArATTA 
1 V AU/iv/l I In 


HTTARAAAAA 
U 1 1 nvjnnn/in 


TTrrTAPTAP 


ATnnTTTATP. 
n 1 uvi 1 1 I n 1 U 


toyj 


TAAACTTCAA 


GATGAATGAT 


TGCGAACTCC 


CCGAAAAGGG 


CTCAGACAAT 


GCCATGCATA 


540 


AAGAGGGGCC 


CTGTAATTTG 


AGGTTTCAGA 


ACCCGAAGTG 


AAGGGGTCAG 


GCAGCCGGGT 


600 


ACGGCGGAAA 


CTCACAGCTT 


TCGCCCAGCG 


AGAGGACAAA 


CGTCTGGGAC 


ACACTCCAAC 


660 


TGCGTCCGGA 


TCnGGCTGG 


ATCCGACTCT 


CAGGGTGGAG 


GAGACACAAG 


CACAGCAGCT 


720 


GCCCAGCGTG 


TGCCCAGCCC 


TCCCACCGCT 


GGTCCCGGCT 


GGCAGGAGGC 


TGGCCGCTGG 


780 


CGGGAAGGGG 


CCGGGAAACC 


TGACAGCCCC 


GCGGAGACAG 


CAGCCGCCTT 


GTTCCTCAGG 


840 


CCGCTGGCTT 


TTTTTTCCCC 


TGCTCTCCCA 


GGGGACAGAC 


ACCACCGCCC 


CACCCCTCAC 


900 


GCCCCACCTC 


CCTGGGGGAT 


CCTTTCCGCC 


CCAGCCCTGA 


AAGCGTTAAT 


CCTCGAGCTT 


960 


TCTGCACACC 


CCCCGACCGC 


TCCCGCCCAA 


CCTTCCTAAA 


AAAGAAAGGT 


GCAAAGTTTG 


1020 


GTCCAGGATA 


GAAAAATGAC 


TGATCAAAGG 


CAGCCGATAC 


TTCCTGTTGC 


CGGGACGCTA 


1080 


TATATAACGT 


GATGAGCGCA 


CCGGCTGCGG 


AGACGCACCC 


GAGCGCTCGC 


CCAGCCGCCG 


1140 
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CCTCCAACCC CCTGAGGTTT CCGGGGACCA CA ATG AAC AAG TTG CTG TGC TGC 1193 

Met Asn Lys Leu Leu Cys Cys 
-20 -15 

GCG CTC GTG GTAAGTCCCT GGGCCAGCCG ACGGCTGCCC GGCGCCTGGG 1242 
Ala Leu Val 

GAGGCTGCTG CCACCTGGTC TCCCAACCTC CCAGCGGACC GGCGGGGAGA AGGCTCCACT 1302 

CGCTCCCTCC CAGG 1316 

BS^iJ#-^ : 2 
mn<D^^ : 9 8 9 8 

mn(Dm mm 

m<D^ : 2 

Se^^iJOW^ : genomic DNA ( h hOCIPy y ADN A - 2 ) 
BE^iJ : 

GCTTACTTTG TGCCAAATCT CATTAGGCTT AAGGTAATAC AGGACTTTGA GTCAAATGAT 

ACTGTTCCAC ATAAGAACAA ACCTATTTTC ATGCTAAGAT CATGCCACTG TCTTCCTTTC 

TCCTTCTAG TTT CTG GAC ATC TCC ATT AAG TGG ACC ACC CAG GAA ACG TTT 

Phe Leu Asp He Ser He Lys Trp Thr Thr Gin Glu Thr Phe 
-10 -5 1 

CCT CCA AAG TAC CTT CAT TAT GAC GAA GAA ACC TCT CAT CAG CTG TTG 219 
Pro Pro Lys Tyr Leu His Tyr Asp Glu Glu Thr Ser His Gin Leu Leu 
5 10 15 
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TGT GAC AAA TGT CCT CCT GOT ACC TAG OTA AAA CAA GAG TGT AGA GGA 267 
Cys Asp Lys Cys Pro Pro Cly Thr Tyr Leu Lys Gin His Cys Thr Ala 
20 25 30 35 

AAG TGG AAG ACG GTC TGG CCC GCT TGC GCT GAG GAG TAG TAG AGA GAG 315 
Lys Trp Lys Thr Val Gys Ala Pro Gys Pro Asp His Tyr Tyr Thr Asp 
40 45 50 

AGG TGG GAC ACG ACT GAG GAC TGT GTA TAG TGC AGG GCG GTG TGG AAG 363 
Ser Trp His Thr Ser Asp Glu Gys Leu Tyr Cys Ser Pro Val Gys Lys 
55 60 65 

GAG GTG GAG TAG GTC AAG GAG GAG TGC AAT CGC ACC GAG AAG GGC GTG 411 
Glu Leu Gin Tyr Val Lys Gin Glu Gys Asn Arg Thr His Asn Arg Val 
70 75 80 

TGC GAA TGC AAG GAA GCG CGC TAG GTT GAG ATA GAC TTG TGG TTG AAA 459 
Cys Glu Gys Lys Glu Gly Arg Tyr Leu Clu lie Glu Phe Gys Leu Lys 
85 90 95 

GAT AGG AGG TGG CCT GCT GGA TTT GGA GTG GTG GAA GCT G GTAGGTGTCA 509 
His Arg Ser Cys Pro Pro Cly Phe Gly Val Val Gin Ala 
100 105 110 



ATGTGCACGA AAATTAATTA GCATCATCCA AAGTCACATA GTTGTGACAG TTTAGGAGAA 569 
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CACTTTTGTT 


CTGATGACAT 


TATAGGATAG 


CAAATTGCAA 


AGGTAATGAA 


ACCTGCCAGG 


629 


TAGGTACTAT 


GTGTCTGGAG 


TGCTTCCAAA 


CGACCATTGC 


TCAGAGGAAT 


ACTTTGCCAC 


689 


TACAGGGCAA 


TTTAATCACA 


AATCTCAAAT 


GCAGCAAATT 


ATTCTCTCAT 


GAGATGCATG 


749 


ATGGTTTTTT 


TTTTTT TTTT 


TAAAGAAACA 


AACTCAAGTT 


GCACTATTGA 


TAGTTGATCT 


809 


ATACCTCTAT 


ATTTCACTTC 


AGCATGGACA 


CCTTCAAACT 


GCAGCACTTT 


TTGACAAACA 


869 


TCAGAAATGT 


TAATTTATAC 


CAAGAGACTA 


ATTATGCTCA 


TATTAATCAC 


ACTCTGGAGT 


929 


GCTAACAATA 


AGGAGTTATA 


ATTAATTATG 


TAAAAAATGA 


GAATGGTGAG 


GGGAATTGCA 


989 


TTTCATTATT 


AAAAACAAGG 


CTAGTTCTTC 


CTTTAGCATG 


GGAGCTGAGT 


GTTTGGGAGG 


1049 


GTAAGGACTA 


TAGCAGAATC 


TCTTCAATGA 


GCTTATTCTT 


TATCTTAGAC 


AAAACAGATT 


1109 


GTCAAGCCAA 


GAGCAAGCAC 


TTGCCTATAA 


ACCAAGTGCT 


TTCTCTTTTG 


CATTTTGAAC 


1169 


AGCATTGGTC 


AGGGCTCATG 


TGTATTGAAT 


CTTTTAAACC 


AGTAACCCAC 


GTTTTTTTTC 


1229 


TGCCACATTT 


CCGAAGCTTC 


AGTGCAGCCT 


ATAACTTTTC 


ATAGCTTGAG 


AAAATTAAGA 


1289 


GTATCCACTT 


ACTTAGATGG 


AAGAAGTAAT 


CAGTATAGAT 


TCTGATGACT 


CAGTTTGAAG 


1349 


CAGTGTTTCT 


CAACTGAAGG 


CCTGCTGATA 


TTTTAAGAAA 


TATCTGGATT 


CCTAGGCTGG 


1409 


ACTCCTTTTT 


GTGCGCAGCT 


GTCCTGCGCA 


TTGTAGAATT 


TTGGCAGCAC 


CCCTGGACTC 


1469 


TAGCCACTAG 


ATACCAATAG 


CAGTCCTTCC 


CCCATGTGAC 


AGCCAAAAAT 


CTCTTCAGAC 


1529 


ACTGTCAAAT 


GTCGCCAGGT 


GGCAAAATCA 


CTCCTGGTTG 


AGAACAGGGT 


CATCAATGCT 


1589 


AAGTATCTGT 


AACTATTTTA 


ACTCTCAAAA 


CTTGTGATAT 


ACAAAGTCTA 


AATTAHAGA 


1649 


CGACCAATAC 


TTTAGCTTTA 


AAGGCATACA 


AATGAAACAT 


TCAAAAATCA 


AAATCTATTC 


1709 


TGTTTCTCAA 


ATAGTGAATC 


TTATAAAATT 


AATCACAGAA 


GATGCAAATT 


GCATCAGAGT 


1769 


CCCTTAAAAT 


TCCTCTTCGT 


ATGAGTATTT 


GAGGGAGGAA 


TTGGTGATAG 


TTCCTACTTT 


1829 


CTATTGGATG 


GTACTTTGAG 


ACTCAAAAGC 


TAAGCTAAGT 


TGTGTGTGTG 


TCAGGGTGCG 


1889 


GGGTGTGGAA 


TCCCATCAGA 


TAAAAGCAAA 


TCCATGTAAT 


TCATTCAGTA 


AGTTGTATAT 


1949 


GTAGAAAAAT 


GAAAACTGGG 


CTATGCAGCT 


TGGAAACTAG 


AGAATTTTGA 


AAAATAATGG 


2009 


AAATCACAAG 


GATCTTTCTT 


AAATAAGTAA 


GAAAATCTGT 


TTGTAGAATG 


AAGCAAGCAG 


2069 


GCAGCCAGAA 


GACTCAGAAC 


AAAAGTACAC 


ATTTTACTCT 


GTGTACACTG 


GCAGCACAGT 


2129 
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GCGATTTATT TACCTCTCCC TCCCTAAAAA CCCACACACC GCTTCCTCTT GGCAAATAAG 2189 
AGGTTTCCAG CCCAAAGAGA AGGAAAGACT ATGTGGTGTT ACTCTAAAAA GTATTTAATA 2249 
ACCGTTTTGT TGTTCCTCTT GCTGTTTTGA AATCAGATTG TCTCCTCTCC ATATTTTATT 2309 
TACTTCATTC TGTTAATTCC TGTGGAATTA CTTAGAGCAA GCATGGTGAA TTCTCAACTG 2369 
TAAAGCCAAA TTTCTCCATC ATTATAATTT CACATTTTGC CTGGCAGGTT ATAATTTTTA 2429 
TATTTCCACT GATAGTAATA AGCTAAAATC ATTACTTAGA TCGATAGATC TTTTTCATAA 2489 
AAAGTACCAT CAGTTATAGA GGGAAGTCAT GTTCATGTTC AGGAAGGTCA TTAGATAAAG 2549 
CTTCTGAATA TATTATGAAA CATTAGTTCT GTCATTCTTA GATTCTTTTT GTTAAATAAC 2609 
TTTAAAAGCT AACTTACCTA AAAGAAATAT CTGACACATA TGAACTTCTC ATTAGGATGC 2669 
AGGAGAAGAC CCAAGCCACA GATATGTATC TGAAGAATGA ACAAGATTCT TAGGCCCGGC 2729 
ACGGTGGCTC ACATCTGTAA TCTCAAGAGT TTGAGAGGTC AAGGCGGGCA GATCACCTGA 2789 
GGTCAGGAGT TCAAGACCAG CCTGGCCAAC ATCATGAAAC CCTGCCTCTA CTAAAAATAC 2849 
AAAAATTAGC AGGGCATGGT GGTCCATGCC TGCAACCCTA GCTACTCAGG AGGCTGAGAC 2909 
AGGACAATCT CTTGAACCCT CCAGGCGGAG GTTGTGGTCA GCTGAGATCC CTCTACTGCA 2969 
CTCCAGCCTG GGTGACAGAG ATGAGACTCC GTCCCTGCCG CCGCCCCCGC CTTCCCCCCC 3029 
AAAAAGATTC TTCTTCATGC AGAACATACG GCAGTCAACA AAGGGAGACC TGGGTCCAGG 3089 
TGTCCAAGTC ACTTATTTCG ACTAAATTAG CAATGAAACA ATGCCATGGA ATCCCTGCCC 3149 
AAATACCTCT GCTTATGATA TTGTAGAATT TGATATAGAC TTGTATCCCA THAAGGAGT 3209 
AGGATGTAGT AGGAAAGTAC TAAAAACAAA CACACAAACA GAAAACCCTC TTTGCTTTGT 3269 
AAGGTGGTTC CTAAGATAAT GTCAGTGCAA TGCTGGAAAT AATATTTAAT ATGTGAAGGT 3329 
TTTAGGCTGT GTTTTCCCCT CCTGTTCTTT TTTTCTGCCA GCCCTTTGTC ATTTTTGCAG 3389 
GTCAATGAAT CATGTAGAAA GAGACACGAG ATGAAACTAG AACCAGTCCA TTTTGCCCCT 3449 
TTTTTTATTT TCTGGTTTTG GTAAAAGATA CAATGAGGTA GGAGGTTGAG ATTTATAAAT 3509 
GAAGTTTAAT AAGTTTCTGT AGCTTTGATT TTTCTCTTTC ATATTTGTTA TCTTGCATAA 3569 
GCCAGAATTG GCCTCTAAAA TCTACATATG CATATTGAAG TCTAAATCTG TTCAACTAGC 3629 
TTACACTAGA TGCAGATATT TTCATATTCA GATACACTGG AATGTATGAT CTAGCCATGC 3689 
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GTAATATAGT 


CAAGTGTTTG 


AAGGTATTTA 


TTCAAGTTTT 


TCTGCCAATG 


ATTTCTTCAA 


AAATGCCCTT 


CCAGTCACCC 


TTCCTCAAGT 


AGCAAATGGT 


ATATCATCTT 


CCGTTTACTA 


GTCAGCGGCC 


AACTTTATTG 


CCACCTTCAA 


TCTCAAGGTT 


AGCATACTTA 


GGACTTCCTT 


CAGTACGAAC 


TGATTGGAAT 


TTAATGATGC 


GATATTACAG 


CAGACACACA 


GCAGTTATCT 


ATGGCTGACA 


ACACGGCCTT 


ACTGCCACTC 


CTTCTTTCCT 


TTCCTCTCAC 


ATTTCATGAG 


CATTTGCATT 


ACAAGCAGGA 


GAAACTGGCA 


CTAATGAAGT 


GAAAAATGAA 


AATGCTAGAG 


CCAAGTGAAA 


AGTCTTTCCA 


AAACTGTGTT 


GAGAAGGTAC 


TAAATTGCTT 


GGTATTTTCC 
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TTTTTAATAG CGTCTTTAGT TGTCGACTGG 3749 
ATTTATCAAA TATTTTTCCA TCATGAAGTA 3809 
TTGAACCACT CTGCTGTTn AAACAGTTTA 3869 
TGTAGCTTAA CTGCAGGCTT ACCCTTTTGA 3929 
AAGTTTATTA TAATGTTCTA AATTTTTACT 3989 
CACAATTAGG ATTCAGGAAA GAAAGAACTT 4049 
AGCATTCAAT GGGTACTAAT TTCAAAGAAT 4109 
TGATTTTCTA GGAATAATTG TATGAAGAAT 4169 
AGCGGAGGCT GGACTAATGA ACACCCTACC 4229 
CGTTTTGTAG GTAACGAGAA AATTGACTTG 4289 
AAGGGGATGA TGGTGGAAGT TTTGTTCTGT 4349 
TTTTGTGCAA CATAATAGTA GCAGTAAAAA 4409 
AAGAGGCCAT CTGCTGGGAA ACGATTTGAC 4469 
GTAG GA ACC CCA GAG CGA AAT ACA 4523 
Cly Thr Pro Glu Arg Asn Thr 
115 



GTT TCC AAA AGA TGT CCA GAT GGC TTC TTC TCA AAT GAG ACG TCA TCT 4571 
Val Cys Lys Arg Cys Pro Asp Gly Phe Phe Ser Asn Glu Thr Ser Ser 
120 125 130 135 



AAA CCA CCC TGT AGA AAA CAC ACA AAT TGC AGT GTC TTT GGT CTC CTG 4619 
Lys Ala Pro Cys Arg Lys His Thr Asn Cys Ser Val Phe Gly Leu Leu 
140 145 150 



CTA ACT CAG AAA GGA AAT GCA ACA CAC GAC AAC ATA TGT TCC GGA AAC 4667 
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Leu Thr Gin Lys Cly Asn Ala Thr His Asp Asn lie Cys Ser Gly Asn 
155 160 165 

ACT GAA TCA ACT CAA AAA TGT GGA ATA G GTAATTACAT TCCAAAATAC 4715 
Ser Glu Ser Thr Gin Lys Cys Gly He 
170 175 

GTCTTTGTAC GATTTTGTAG TATCATCTCT CTCTCTGAGT TCAACACAAG GCCTCCACCC 4775 
ACATTCnCG TCAAACTTAC ATTTTCCCTT TCTTGAATCT TAACCAGCTA AGGCTACTCT 4835 
CGATGCATTA CTGCTAAAGC TACCACTCAG AATCTCTCAA AAACTCATCT TCTCACAGAT 4895 
AACACCTCAA AGCTTGATTT TCTCTCCTTT CACACTCAAA TCAAATCTTG CCCATAGGCA 4955 
AAGCGCACTC TCAAGTTTGC CACTGAGATG AAATTAGGAG AGTCCAAACT GTAGAATTCA 5015 
CGTTGTGTGT TATTACTTTC ACGAATGTCT CTAHATTAA CTAAAGTATA TATTGGCAAC 5075 
TAAGAAGCAA AGTGATATAA ACATGATCAC AAATTAGGCC AGGCATGGTG CCTTACTCCT 5135 
ATAATCCCAA CATTTTGGGG GGCCAACGTA GGCAGATCAC TTGAGGTCAG GATTTCAAGA 5195 
CCAGCCTGAC CAACATGGTG AAACCTTGTC TCTACTAAAA ATACAAAAAT TAGCTGGGCA 5255 
TGCTAGCAGG CACTTCTAGT ACCAGCTACT CAGGGCTGAG GCAGGAGAAT CGCTTGAACC 5315 
CAGGAGATGG AGGTTGCAGT GAGCTGAGAT TGTACCACTG CACTCCAGTC TGGGCAACAG 5375 
AGCAAGATTT CATCACACAC ACACACACAC ACACACACAC ACACATTAGA AATGTGTACT 5435 
TGGCTTTGTT ACCTATGGTA TTAGTGCATC TATTGCATGG AACTTCCAAG CTACTCTGGT 5495 
TGTGTTAAGC TCTTCATTGC GTACAGGTCA CTAGTATTAA GTTCAGGTTA TTCGGATCCA 5555 
TTCCACGGTA GTGATGACAA TTCATCAGGC TAGTGTGTGT GTTCACCTTG TCACTCCCAC 5615 
CACTAGACTA ATCTCAGACC TTCACTCAAA GACACATTAC ACTAAAGATG ATTTGCTTTT 5675 
TTGTGTTTAA TCAAGCAATG GTATAAACCA GCTTGACTCT CCCCAAACAG TTTTTCCTAC 5735 
TACAAAGAAG TTTATGAACC AGAGAAATGT GAATTGATAT ATATATCAGA TTCTAACCCA 5795 
CTTCCAGCAT TGTTTCATTG TGTAATTGAA ATCATAGACA AGCCATTTTA GCCTTTGCTT 5855 
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TCTTATCTAA AAAAAAAAAA AAAAAAATGA AGGAAGGGGT ATTAAAAGGA GTGATCAAAT 5915 
TTTAACATTC TCTTTAATTA ATTCATTTTT AATTTTACTT TTTTTCATTT ATTGTGCACT 5975 
TACTATGTGG TACTGTGCTA TAGAGGCTTT AACATTTATA AAAACACTGT GAAAGTTGCT 6035 
TCAGATGAAT ATAGGTAGTA GAACGGCAGA ACTAGTATTC AAAGCCAGGT CTGATGAATC 6095 
CAAAAACAAA CACCCATTAC TCCCATTTTC TGGGACATAC TTACTCTACC CAGATGCTCT 6155 
GGGCTTTGTA ATGCCTATCT AAATAACATA GTTTTATGTT TGGTTATTTT CCTATGTAAT 6215 
GTCTACTTAT ATATCTGTAT CTATCTCTTG CTTTGTTTCC AAAGGTAAAC TATGTGTCTA 6275 
AATGTGGGCA AAAAATAACA CACTATTCCA AATTACTGTT CAAATTCCTT TAAGTCACTG 6335 
ATAATTATTT GTTTTGACAT TAATCATGAA CTTCCCTGTG CGTACTAGGT AAACCTHAA 6395 
TAGAATGTTA ATGTTTGTAT TCATTATAAG AATTTTTGGC TGTTACTTAT TTACAACAAT 6455 
ATTTCACTCT AATTAGACAT TTACTAAACT TTCTCTTGAA AACAATGCCC AAAAAAGAAC 6515 
ATTACAAGAC ACGTAAGCTC AGTTGCTCTC TGCCACTAAG ACCAGCCAAC AGAAGCTTCA 6575 
TTTTATTCAA ACTTTGCATT TTAGCATATT TTATCTTGGA AAATTCAATT GTGTTGGTTT 6635 
TTTGTTTTTG TTTGTATTGA ATAGACTCTC AGAAATCCAA TTGTTGAGTA AATCTTCTGG 6695 
GTTTTCTAAC CTTTCTTTAG AT GTT ACC CTG TGT GAG GAG GCA TTC TTC AGG 6747 

Asp Val Thr Leu Cys Glu Glu Ala Phe Phe Arg 
180 185 

TTT GCT GTT CCT ACA AAG TTT ACG CCT AAC TGG CTT AGT GTC TTG GTA 6795 
Phe Ala Val Pro Thr Lys Phe Thr Pro Asn Trp Leu Ser Val Leu Val 
190 195 200 

GAC AAT TTG CCT GGC ACC AAA GTA AAC GCA GAG AGT GTA GAG AGG ATA 6843 
Asp Asn Leu Pro Cly Thr Lys Val Asn Ala Glu Ser Val Glu Arg He 
205 210 215 
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AAA CCG CAA CAC AGC TCA CAA GAA CAG ACT TTC CAG CTG CTG AAG TTA 6891 

Lys Arg Gin His Ser Ser Gin Glu Gin Thr Phe Gin Leu Leu Lys Leu 
220 225 230 235 

TGG AAA CAT CAA AAC AAA GAC CAA GAT ATA GTC AAG AAG ATC ATC CAA G 6940 
Trp Lys His Gin Asn Lys Asp Gin Asp lie Val Lys Lys He He Gin 
240 245 250 

GTATGATAAT CTAAAATAAA AAGATCAATC AGAAATCAAA GACACCTATT TATCATAAAC 7000 
CAGGAACAAG ACTGCATCTA TGTTTAGTTG TGTGGATCTT GTTTCCCTGT TGGAATCATT 7060 
GTTGGACTGA AAAAGTTTCC ACCTGATAAT GTAGATGTGA TTCCACAAAC AGTTATACAA 7120 
GGTTTTGTTC TCACCCCTGC TCCCCAGTTT CCTTGTAAAG TATGTTGAAC ACTCTAAGAG 7180 
AAGAGAAATG CATTTGAAGG CAGGCCTGTA TCTCAGGGAG TCCCTTCCAG ATCCCTTAAC 7240 
GCTTCTGTAA GCAGCCCCTC TAGACCACCA AGGAGAAGCT CTATAACCAC TTTGTATCTT 7300 
ACATTGCACC TCTACCAAGA AGCTCTGTTG TATTTACTTG GTAATTCTCT CCAGGTAGGC 7360 
TTTTCGTAGC TTACAAATAT GTTCTTATTA ATCCTCATGA TATGGCCTCC ATTAAAATTA 7420 
TTTTAATGGC ATATGTTATG AGAATTAATG AGATAAAATC TGAAAAGTGT TTGAGCCTCT 7480 
TGTAGGAAAA AGCTAGTTAC AGCAAAATGT TCTCACATCT TATAAGTTTA TATAAAGATT 7540 
CTCCTTTACA AATGGTGTGA GACAGAAACA GAGAGAGATA GGGAGAGAAG TGTGAAAGAA 7600 
TCTGAAGAAA AGGAGTTTCA TCCAGTGTGG ACTGTAAGCT HACGACACA TCATGGAAAG 7660 
AGTTCTGACT TCAGTAAGCA TTGGGAGGAC ATGCTAGAAG AAAAAGGAAG AAGAGTTTCC 7720 
ATAATCCAGA CAGGGTCAGT CAGAAATTCA TTCAGGTCCT CACCAGTAGT TAAATGACTG 7780 
TATACTCTTG CACTACCCTA AAAAACTTCA AGTATCTGAA ACCGGCGCAA CAGATTTTAG 7840 
GAGACCAACG TCTTTGAGAG CTGATTGCTT TTGCTTATGC AAAGAGTAAA CTTTTATGTT 7900 
TTGAGCAAAC CAAAAGTATT CTTTGAACGT ATAATTACCC CTGAACCCGA AAGAAAAGAG 7960 
AAAATCAGAG ACCGTTAGAA TTGGAAGCAA CCAAATTCCC TATTTTATAA ATGAGGACAT 8020 
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TTTAACCCAG AAAGATGAAC CGATTTGGCT TAGGGCTCAC AGATACTAAG TGACTCATGT 8080 
CATTAATAGA AATGTTAGTT CCTCCCTCTT AGGTTTGTAC CCTAGCTTAT TACTGAAATA 8140 
TTCTCTAGGC TGTGTGTCTC CTTTAGTTCC TCGACCTCAT GTCTTTGAGT TTTCAGATAT 8200 
CCTCCTCATG GAGGTAGTCC TCTGGTGCTA TGTGTATTCT TTAAAGGCTA GTTACGGCAA 8260 
TTAACTTATC AACTAGCGCC TACTAATGAA ACTTTGTATT ACAAAGTAGC TAACTTGAAT 8320 
ACTTTCCTTT TTTTCTGAAA TCTTATGGTG GTAATTTCTC AAACTTTTTC TTAGAAAACT 8380 
GAGAGTGATG TGTCTTATTT TCTACTGTTA ATTTTCAAAA TTAGGAGCTT CTTCCAAAGT 8440 
TTTGTTGGAT GCCAAAAATA TATAGCATAT TATCTTATTA TAACAAAAAA TATTTATCTC 8500 
AGTTCTTAGA AATAAATGGT GTCACTTAAC TCCCTCTCAA AAGAAAAGGT TATCATTGAA 8560 
ATATAATTAT GAAATTCTGC AAGAACCTTT TGCCTCACGC TTGTTTTATG ATGCCATTGG 8620 
ATGAATATAA ATGATGTGAA CACTTATCTG GGCTTTTGCT TTATGCAG AT ATT GAC 8676 

Asp He Asp 

CTC TGT GAA AAC AGC GTG CAG CGG CAC ATT GGA CAT GCT AAC CTC ACC 8724 
Leu Cys Glu Asn Ser Val Gin Arg His He Gly His Ala Asn Leu Thr 
255 260 265 270 

TTC GAG CAG CTT CGT AGC TTG ATG GAA AGC HA CCG GGA AAG AAA GTG 8772 
Phe Glu Gin Leu Arg Ser Leu Met Glu Ser Leu Pro Gly Lys Lys Val 
275 280 285 

GGA GCA GAA GAC ATT GAA AAA ACA ATA AAG GCA TGC AAA CCC AGT GAC 8820 
Gly Ala Glu Asp He Glu Lys Thr He Lys Ala Cys Lys Pro Ser Asp 
290 295 300 

CAG ATC CTG AAG CTG CTC AGT TTG TGG CGA ATA AAA AAT GGC GAC CAA 8868 
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Gin He Leu Lys Leu Leu Ser Leu Trp Arg lie Lys Asn Gly Asp Gin 
305 310 315 

GAC ACC TTG AAC CGC CTA ATG CAC CCA CTA AAC CAC TCA AAG ACG TAC 8916 
Asp Thr Leu Lys Gly Leu Met His Ala Leu Lys His Ser Lys Thr Tyr 
320 325 330 

CAC TTT CCC AAA ACT GTC ACT CAG ACT CTA AAG AAG ACC ATC AGC TTC 8964 
His Phe Pro Lys Thr Val Thr Gin Ser Leu Lys Lys Thr He Arg Phe 
335 340 345 350 

CTT CAC AGC TTC ACA ATG TAC AAA TTG TAT CAC AAG TTA TTT TTA GAA 9012 
Leu His Ser Phe Thr Met Tyr Lys Leu Tyr Gin Lys Leu Phe Leu Glu 

355 360 365 

ATG ATA CGT AAC CAG GTC CAA TCA GTA AAA ATA AGC TGC TTA 9054 
Met He Gly Asn Gin Val Gin Ser Val Lys He Ser Cys Leu 
370 375 380 

TAACTGGAAA TGGCCATTGA GCTGTTTCCT CACAATTGGC GAGATCCCAT GGATGAGTAA 9114 
ACTGTTTCTC AGGCACTTGA GGCTTTCAGT GATATCTTTC TCATTACCAG TGACTAATTT 9174 
TGCCACAGGG TACTAAAAGA AACTATGATG TGGAGAAAGG ACTAACATCT CCTCCAATAA 9234 
ACCCCAAATG GTTAATCCAA CTGTCAGATC TGGATCGTTA TCTACTGACT ATATTTTCCC 9294 
TTATTACTGC TTGCAGTAAT TCAACTGGAA ATTAAAAAAA AAAAACTAGA CTCCACTGGG 9354 
CCTTACTAAA TATCGGAATG TCTAACTTAA ATAGCTTTGG GATTCCAGCT ATGCTAGAGG 9414 
CTTTTATTAG AAACCCATAT TTTTTTCTGT AAAAGTTACT AATATATCTG TAACACTATT 9474 



wo 98/07840 PCT/JP97/02859 



2 6 

ACAGTATTGC TATTTATATT CATTCAGATA TAAGATTTGG ACATATTATC ATCCTATAAA 9534 
GAAACGGTAT GACTTAATTT TAGAAAGAAA ATTATATTCT GTTTATTATG ACAAATCAAA 9594 
GACAAAATAT ATATTTTTAA TGCAAAGTTT GTAGCATTTT TCTAATACGT ACTGCCATAT 9654 
TTTTCTGTGT GGAGTATTTT TATAATTTTA TCTGTATAAG CTGTAATATC ATTTTATAGA 9714 
AAATGCATTA TTTAGTCAAT TGTTTAATGT TGGAAAACAT ATGAAATATA AATTATCTGA 9774 
ATATTACATG CTCTGAGAAA TTGAATGTAC CTTATTTAAA AGATTTTATG GTTTTATAAC 9834 
TATATAAATG ACATTATTAA AGTTTTCAAA TTATTTTTTA TTGCTTTCTC TGTTGCTTTT 9894 
ATTT 9898 

mnWr^ : 3 
mm(Dm^ : 4 o i 

mm : 

Met Asn Asn Leu Leu Cys Cys Ala Leu Val Phe Leu Asp lie Ser 

-20 -15 -10 

lie Lys Trp Thr Thr Gin Glu Thr Phe Pro Pro Lys Tyr Leu His 

-5 1 5 

Tyr Asp Glu Glu Thr Ser His Gin Leu Leu Cys Asp Lys Cys Pro 
10 15 20 

Pro Gly Thr Tyr Leu Lys Gin His Cys Thr Ala Lys Trp Lys Thr 
25 30 35 

Val Cys Ala Pro Cys Pro Asp His Tyr Tyr Thr Asp Ser Trp His 
40 45 50 
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Thr Ser Asp Glu Cys Leu Tyr Cys Ser Pro Val Cys Lys Glu Leu 

55 60 65 

Gin Tyr Val Lys Gin Glu Cys Asn Arg Thr His Asn Arg Val Cys 

70 75 80 

Glu Cys Lys Glu Gly Arg Tyr Leu Glu lie Glu Phe Cys Leu Lys 

85 90 95 

His Arg Ser Cys Pro Pro Cly Phe Gly Val Val Cln Ala Gly Thr 

100 105 110 

Pro Glu Arg Asn Thr Val Cys Lys Arg Cys Pro Asp Gly Phe Phe 

115 120 125 

Ser Asn Glu Thr Ser Ser Lys Ala Pro Cys Arg Lys His Thr Asn 

130 135 140 

Cys Ser Val Phe Gly Leu Leu Leu Thr Gin Lys Gly Asn Ala Thr 

145 150 155 

His Asp Asn He Cys Ser Gly Asn Ser Glu Ser Thr Cln Lys Cys 

160 165 170 

Gly lie Asp Val Thr Leu Cys Glu Glu Ala Phe Phe Arg Phe Ala 

175 180 185 

Val Pro Thr Lys Phe Thr Pro Asn Trp Leu Ser Val Leu Val Asp 

190 195 200 

Asn Leu Pro Gly Thr Lys Val Asn Ala Glu Ser Val Glu Arg He 

205 210 215 

Lys Arg Gin His Ser Ser Gin Glu Gin Thr Phe Gin Leu Leu Lys 

220 225 230 

Leu Trp Lys His Gin Asn Lys Asp Gin Asp He Val Lys Lys He 

235 240 245 
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He Gin Asp He Asp Leu Cys Glu Asn Ser Val Gin Arg His lie 

250 255 260 

Gly His Ala Asn Leu Thr Phe Glu Cln Leu Arg Ser Leu Met Glu 

265 270 275 

Ser Leu Pro Gly Lys Lys Val Gly Ala Glu Asp lie Glu Lys Thr 

280 285 290 

lie Lys Ala Cys Lys Pro Ser Asp Gin lie Leu Lys Leu Leu Ser 

295 300 305 

Leu Trp Arg He Lys Asn Gly Asp Gin Asp Thr Leu Lys Gly Leu 

310 315 320 

Met His Ala Leu Lys His Ser Lys Thr Tyr His Phe Pro Lys Thr 

325 330 335 

Val Thr Cln Ser Leu Lys Lys Thr lie Arg Phe Leu His Ser Phe 

340 345 350 

Thr Met Tyr Lys Leu Tyr Gin Lys Leu Phe Leu Glu Met lie Gly 

355 360 365 

Asn Gin Val Gin Ser Val Lys lie Ser Cys Leu 

370 375 380 

BejiJ#-^ : 4 
Se^jCDg^ : 1 2 0 6 

mmcDM : mm 
m(Dm. : 1 

mmomm •. c dna 
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ATGAACAACT 


TGCTGTCCTG 


CGCGCTCGTG THCTGCACA TCTCCATTAA 


GTGCACCACC 


60 


CAGGAAACGT 


TTCCTCCAAA 


GTACCTTCAT TATGACGAAG AAACCTCTCA 


TCAGCTGTTG 


120 


TGTGACAAAT 


GTCCTCCTGG 


TACCTACCTA AAACAACACT GTACAGCAAA 


GTGGAAGACC 


180 


GTGTGCGCCC 


CTTGCCCTGA 


CCACTACTAG ACAGACAGCT GGCACACCAC 


TGACGACTGT 


240 


CTATACTGCA 


GCCCCGTCTG 


CAAGGAGCTG CAGTACGTCA AGGAGGAGTG 


CAATCGCACC 


300 


CACAACCGCG 


TGTGCGAATG 


CAAGGAAGGG CGCTACCTTG AGATAGACTT 


CTCCTTGAAA 


360 


CATAGCAGCT 


CCCCTCCTGG 


ATTTGGAGTG GTGCAAGCTG GAACCCCAGA 


GCGAAATACA 


420 


GTTTGCAAAA 


GATGTCCAGA 


TGGGTTCTTC TCAAATGAGA CGTCATCTAA 


AGCACCCTGT 


480 


ACAAAACACA 


CAAATTGCAG 


TGTCTTTGGT CTCCTGCTAA CTCAGAAAGG 


AAATGCAACA 


540 


CACGACAACA 


TATGTTCCGG 


AAACAGTGAA TCAACTCAAA AATGTGGAAT 


AGATGTTACC 


600 


CTGTGTGAGC 


AGGCATTCTT 


CAGGTTTGCT GTTCCTACAA AGTTTACGCC 


TAACTGGCTT 


660 


AGTGTCTTGG 


TAGACAATTT 


GCCTGGCACC AAAGTAAACG CAGAGAGTGT 


AGAGAGGATA 


720 


AAACGGCAAC 


ACAGCTCACA 


AGAACAGACT TTCCAGCTGC TGAAGTTATG 


GAAACATCAA 


780 


AACAAAGACC 


AAGATATAGT 


CAAGAAGATC ATCCAAGATA TTGACCTCTG 


TGAAAACAGC 


840 


GTGCAGCGGC 


ACATTGCACA 


TGCTAACCTC ACCTTCGAGC AGCTTCCTAG 


CTTGATGGAA 


900 


AGCTTACCGG 


GAAAGAAAGT 


GGGAGCAGAA GACATTCAAA AAACAATAAA 


GGCATGCAAA 


960 


CCCAGTGACC 


AGATCCTGAA 


GCTGCTCAGT TTGTGGCGAA TAAAAAATGG 


CGACCAAGAC 


1020 


ACCTTGAAGG 


GCCTAATGCA 


CGCACTAAAG CACTCAAACA CGTACCACTT 


TCCCAAAACT 


1080 


GTCACTCAGA 


GTCTAAACAA 


GACCATCAGG TTCCnCACA GCTTCACAAT 


GTACAAATTG 


1140 


TATCAGAAGT 


TATTTHAGA 


AATGATAGGT AACCAGGTCC AATCAGTAAA 


AATAAGCTGC 


1200 


TTATAA 
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(a) i^"?^* (SDS-PAGEJCck-S): 
Ci) MTt^i^TXmOkD 
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(b) T ^ jmwim; 

(c) ^fPl4 : 

(d) P^^m^ : 
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(ii) 9o"c, io^m<DtimMmiz^(om^mf^(D^<t • f^^^nmmnf)<^t>n 

^ o 

4. gE^J^@2^J#^ 1 :RO'2CD^SSE^j^^itrDNA^^31^^rJ^-(Hf Ab 
(a) ^^ft (SDS-PACEJick'S); 
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